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The  work  described  in  this  report  was  conducted  for  the  US  Army  Engineer 
District,  Louisville,  by  the  Structural  Mechanics  Division  (SMD) ,  Structures 
Laboratory  (SL),  and  the  Computer-Aided  Engineering  Division  (CAED) ,  Informa¬ 
tion  Technology  Laboratory  (ITL) ,  US  Army  Engineer  Waterways  Experiment 
Station  (WES).  The  Investigation  was  authorized  by  DD  form  448,  MIPR  No.  RM- 
B-90-375 ,  dated  5  January  1990.  The  technical  report  resulting  from  this 
investigation  is  published  in  two  volumes. 

The  investigation  was  accomplished  under  the  general  supervision  of 
Messrs.  Bryant  Mather,  Director,  SL;  James  T.  Ballard,  Assistant  Director,  SL; 
Dr.  Jimmy  P.  Balsara,  Chief,  SMD;  and  Dr.  N.  Radhakrishnan,  Director,  ITL,  and 
under  the  direct  supervision  of  Dr.  C.  Dean  Norman,  SMD,  and  Mr.  H.  Wayne 
Jones,  CAED.  This  report  was  prepared  by  Mr.  Anthony  A.  Bombich,  Concrete 
Technology  Division  (CTD) ,  SL,  Ms,  Sharon  Garner,  SMD,  Dr.  Norman,  Mr.  Chris 
Merrill,  CAED,  Mr.  Barry  Fehl,  CAED,  and  Mr.  Jones.  The  authors  acknowledge 
Mr.  Michael  Hammons,  CTD,  for  his  assistance  during  this  investigation  and 
Mr.  Byron  McClellan,  CEORL-ED-A,  for  his  support  and  encouragement  in  perform¬ 
ing  the  work  described  in  this  report. 

At  the  time  of  publication  of  this  report,  Director  of  WES  was 
Dr.  Robert  W.  Whalin.  Commander  was  COL  Leonard  G.  Hassell,  EN. 
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CONVERSION  FACTORS,  NON-SI  TO  SI  (METRIC) 
UNITS  OF  MEASUREMENT 


Non-Si  units  of  measurement  used 
(metric)  as  follows: 

in  this  report  can 

be  converted  to  SI 

Bv 

Btu  (International  Table)  per 
pound  (mass)  .  degree 
Fahrenheit 

4,186.8 

joules  per  kilogram 
kelvin 

Btu  (International  Table)  . 
inch  per  hour  .  square  inch  . 
degree  Fahrenheit 

20.7688176 

watts  per  metre  kelvin 

Calories  per  gram 

4,184 

kilojoules  per  kilogram 

Fahrenheit  degrees 

5/9 

Celsius  degrees  or 
kelvins* 

feet 

0.3048 

metres 

inches 

25,4 

millimetres 

kips  (force)  per  inch 

1,213659 

kilonewtons  per  metre 

miles  per  hour  (U.S.  statute) 

1,609347 

kilometres  p  c  hour 

pounds  (force)  per  square  inch 

0.006894757 

megapascals 

pounds  (mass)  per  cubic  inch 

27,679.899 

kilograms  per  cubic  metre 

pounds  (mass)  per  cubic  foot 

16.01846 

kilograms  per  cubic  metre 

*  To  obtain  Calsius  (C)  temperature  reading  from  Fahrenheit  (F)  readings,  use 
the  following  formula:  C  -  ( 5/9) C F- 32 ) .  To  obtain  Kelvin  (K)  readings,  use 
K  -  (5/9) (F-32)  +  273.15. 
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APPENDIX  A!  PILE  STIFFNESS  CALCULATIONS 


Pile  stiffness  Calculations 


ygrtlsal-pllg  stiffness? 


k  -  1.25(AE)/L  For  a  steel  HP  14x117: 

A  ■  34.4  in 
E  -  29,000,000  psi 

From  plans  provided: 

L  -  708  in 

k  -  1.25(34.4  in2)  (29,000,000  psi)  /  708  in  -  1,761,300  lb/in/pile 

modifying  k  to  reflect  average  pile  stiffness  of  a  row  of  piles 
parallel  to  the  flow  axis: 

k,v  ■  (1,761,300  lb/in/pile)  (l  pile/75  in) 
k.v  -  23,500  lb  /in/in 


Lateral  pile  stiffness: 


Reduction  factor  for  average  stiffness  to  other  piles  in  a  row  and 
for  pile  group  effects: 

rf  -  (12) (0.55)/ (912)  -  .55/76  -  0.0072368 


Results  of 

COM624G  analyses: 

Force  (lb) 

Displacement  (in) 

Modified  Displ 

Profile  l 

Profile  2 

Profile  2 

0 

0.0 

0.0 

0.0 

4000 

0.0356 

0.0331 

0.00024 

8000 

0.0745 

0.0683 

0.00049 

12000 

0.118 

0.106 

0.00077 

16000 

0.173 

0.147 

0.00106 

20000 

0.280 

0.197 

0.00143 

24000 

0,414 

0.261 

0.00189 

48000 

2.61 

0.724 

0.00524 

76000 

7, 12 

1.42 

0.01028 

profile  2  displacements  times  rf 
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1000  TITLE 

1005  OLMSTED  LOCK  MONOLITH  PILE  COEFFICIENTS  -  SOIL  PROFILE  1 
1010  UNITS 
1020  ENGL 

1030  PILE  59  1  708.  29000.  0. 

1040  0.  14.885  1220.  34.4 

1050  SOIL  3 

1060  140.  72.  .125 

1070  2  6  72.  216.  .1  1.75  1. 

1080  3  4  216.  800.  .1 
1090  WEIGHT  8 
1100  0.  .000075231 
1105  60.  .000075231 
1110  60.  .000076852 
1115  72.  .000076852 
1120  72.  .000067708 
1120  216.  .000067708 
1130  216.  .000072338 

1135  800.  .000072338 

1136  STRENGTH  6 

1137  0.  0.  40.  .02 

1137  72.  0.  40.  .02 

1138  72.  .005208  0.  1. 

1138  216.  .005208  0.  1. 

1139  216.  0.  35.  .02 

1139  800. . 0.  35.  .02 

1140  BOUNDARY  1  8 
1150  0  4.  0  0 
1160  0  8.  0  0 
1170  0  12.  00 
1180  0  16.  0  0 
1190  0  20.  0  0 
1200  0  24.  0  0 
1210  0  48.  0  0 
1220  0  7 (>.  0  0 
1230  OUTPUT  1215 
1235  0  60  84  228  708 
1240  CONTROL  100  .001  20 
1250  END 
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*****  UNIT  DATA.  ***** 


SYSTEM  OF  UNITS 
(UP  TO  16  CHAR.) 
ENGL 


*****  PILE  DATA.  ***** 


NO.  INCREMENTS  NO.  SEGMENTS 

PILE  IS  DIVIDED  WITH  DIFFERENT 

CHARACTERISTICS 
59  1 


LENGTH  MODULUS  OF 
OF  ELASTICITY 
PILE 

.  708E+03  . 290E+05 


DEPTH 


. OOOE+OO 


TOP  OF 
SEGMENT 
.  OOOE+OO 


DIAMETER 
OF  PILE 
.  149E+02 


MOMENT  OF 
INERTIA 
. 122E+04 


CROSS -SECT. 
AREA 
. 344E+02 


*****  SOIL  DATA.  ***** 

NUMBER  OF  LAYERS 
3 

LAYER  P-Y  CURVE  TOP  OF  BOTTOM  INITIALSOIL  FACTOR  FACTOR 


NUMBER 

CONTROL 

CODE  LAYER 

OF  LAYER 

MODULI  CONST.  'A' 

i  pi 

1 

4 

•OOOE+OO 

. 720E+02 

. 125E+00  .OOOE+OO 

.OOOE+OO 

2 

6 

.  720E+02 

. 216E+03 

. 100E+00  . 175E+01 

.  100E+01 

3 

4 

.  216E+03 

. 800E+03 

.100E+00  .OOOE+OO 

.OOOE+OO 

*****  UNIT 

WEIGHT  DATA 

,  ***** 

NO.  POINTS  FOR  PLOT 
OF  EFF.  UNIT  WEIGHT 
VS.  DEPTH 
8 

DEPTH  BELOW  TOP 
TO  POINT 
.OOOE+OO 
. 600E+02 


EFFECTIVE 
UNIT  WEIGHT 
.752E-04 
.  752E-04 
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.  600E+02 
.  720E+02 
.  720E+02 
. 2 16E+03 
.  216E+03 
.  800E+03 


. 769E-04 
. 769E-04 
. 677E-04 
. 677E-04 
. 723E-04 
. 723E-04 


*****  PROFILE  DATA.  ***** 


NO.  POINTS  FOR 
STRENGTH  PARAMETERS 
VS.  DEPTH 
6 


DEPTH  BELOW 
TOP  OF  PILE 
. OOOE+OO 
.720E+02 
. 720E+02 
. 216E+03 
. 216E+03 
.800E+03 


UNDRAINED  SHEAR 
STRENGTH  OF  SOIL 
.OOOE+OO 
. OOOE+OO 
. 521E-02 
. 521E-02 
. OOOE+OO 
. OOOE+OO 


ANGEL  OF  INTERNAL 
FRICTION  IN  RADIANS 
. 698E+00 
. 698E+00 
.OOOE+OO 
.OOOE+OO 
. 611E+00 
. 611E+00 


STRAIN  AT  50% 
STRESS  LEVEL 
. 200E-01 
. 200E-01 
. 100E+01 
. 100E+01 
.200E-01 
. 200E-01 


*****  p-Y  DATA.  ***** 


NO.  OF 
P-Y  CURVES 
0 


*****  OUTPUT  DATA.  ***** 


DATA 

OUTPUT 

CODE 

I 


OUTPUT 

INCREMENT 

CODE 

2 


P-Y  NO.  DEPTHS  TO 

PRINTOUT  PRINT  FOR 

CODE  P-Y  CURVES 

1  5 


DEPTH  FOR 
PRINTING 
P-Y  CURVES 
.OOOE+OO 
. 600E+02 
. 840E+02 
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. 228E+03 
. 708E+03 


*****  PILE  HEAD  (BOUNDARY)  DATA.  ***** 


BOUNDARY 

NO. 

OF  SETS 

CONDITION 

OF 

BOUNDARY 

CODE 

CONDITIONS 

1 

8 

PILE  HEAD 

LATERAL  LOAD  AT 

VALUE  OF  SECOND 

PRINTOUT  CODE 

TOP  OF  PILE 

BOUNDARY  CONDITION 

0 

.  400E+01 

. OOOE+OO 

0 

. 800E+01 

. OOOE+OO 

0 

. 120E+02 

.OOOE+OO 

0 

. 160E+02 

.OOOE+OO 

0 

.  200E+02 

. OOOE+OO 

0 

.  240E+02 

.OOOE+OO 

0 

.  480E+02 

.OOOE+OO 

0 

.  760E+02 

. OOOE+OO 

*****  CYCLIC 

DATA.  ***** 

CYCLIC (0) 

NO.  CYCLES 

OR  STATIC (1) 

OF  LOADING 

LOADING 

0 

.OOOE+OO 

*****  PROGRAM  CONTROL  DATA.  ***** 


MAX.  NO.  OF 
ITERATIONS 

100 


TOLERENCE  ON 
SOLUTION 
CONVERGENCE 
. 100E-02 


PILE  HEAD  DEFLECTION 
FLAG  (STOPS  RUN) 

. 200E+02 


AXIAL  LOAD 
ON  PILE 
. OOOE+OO 
. OOOE+OO 
• QOQE+QQ 
.OOOE+OO 
.000E+00 
.OOOE+OO 
.OOOE+OO 
.OOOE+OO 
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GENERATED  P-Y  CURVES 


NUMBER  OF 

CURVES 

=  5 

NUMBER  OF 

POINTS 

ON  EACH  CURVE 

=  17 

DEPTH 

DIAM 

PHI 

GAMMA  A 

B  PCT 

PCD 

IN 

IN 

DEG 

LBS/IN**3 

.00 

14.89 

40.0 

. 8E-04  .75 

.53  . 00E+ 

. 00E+00 

Y 

P 

IN 

LBS/IN 

.000 

.000 

.  021 

.000 

.041 

.000 

.062 

.000 

.083 

.000 

.103 

.000 

.124 

.000 

.145 

.000 

.165 

.000 

.186 

.000 

.207 

.000 

.227 

.000 

.248 

.000 

.558 

.000 

5.334 

.000 

10.109 

.000 

14.885 

.000 

DEPTH 

DIAM 

PHI 

GAMMA  A 

B  PCT 

PCD 

IN 

IN 

DEG 

LBS/ IN* *3 

60.00 

14.89 

40.0 

. 8E-04  .90 

.55  . 15E+01 

. 70E+01 

P 

LBS/ IN 
.000 
.  155 
.310 
.421 
.487 
.545 
.598 
.647 
.692 
.735 
.775 
.814 
.851 
1.391 
1.391 
1.391 
1.391 
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Y 

IN 

.000 

.021 

.041 

.062 

.083 

.103 

.124 

.145 

.165 

.186 

.207 

.227 

.248 

.558 

5.334 

10.109 

14.885 


DEPTH 

IN 

228.00 


DEPTH 

DIAM 

C 

CAVG  GAMMA 

E50 

IN 

IN 

LBS/IN**2  LBS/ IN* *3  LBS/IN**3 

84.00 

14.885  . 5E-02 

. 7E-03  . 7E-04 

. 1QQE+01 

Y 

P 

IN 

LBS/ IN 

.000 

.000 

2.171 

.037 

4.341 

.046 

6.512 

.053 

8.683 

.058 

10.854 

.062 

13.024 

.066 

15.195 

.070 

17.366 

.073 

19.537 

.076 

21.707 

.079 

23.878 

.081 

26.049 

.084 

191.024 

.069 

356.000 

.054 

520.975 

.039 

781.463 

.039 

DIAM 

PHI 

GAMMA 

A  b  PCT 

PCD 

IN 

DEG 

LBS/ IN* *3 

14.89 

35.0 

. 7E-04 

88  .55  . 12E+02 

. 13E+02 

Y 

P 

IN 

LBS/ IN 

.000 

.000 

.021 

.471 

.041 

.943 

.062 

1.414 

.083 

1.885 

.103 

2.357 

.124 

2.828 

.145 

3.300 

.165 

3.771 

.186 

4.242 

.207 

4.714 

.227 

5.185 

.248 

5.656 

.558 

10.287 

5.334 

10.287 

10.109 

10.287 

14.885 

10.287 
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DEPTH  DIAM 
IN  IN 
708.00  14.89 


PHI  GAMMA 

DEG  LBS/IN* *3 
35.0  . 7E-04 


A  B  PCT 

.88  .55  . 11E+03 


Y 

IN 

.000 

.021 

.041 

.062 

.083 

.103 

.124 

.145 

.165 

.186 

.207 

.227 

.248 

.558 

5.334 

10.109 

14.885 


P 

LBS/ IN 
.000 
1.464 
2.927 
4.391 
5.855 
7.318 
8.782 
10.246 
11.710 
13.173 
14.637 
16.101 
17.564 
35.779 
35.779 
35.779 
35.779 


PCD 

.  41E+02 
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OLMSTED  LOCK  MONOLITH  PILE  COEFFICIENTS  -  SOIL  PROFILE  1 


UNITS— ENGL 


OUTPUT  INFORMATION 
*********************************** 


NO.  OF  ITERATIONS  -  3 

MAXIMUM  DEFLECTION  ERROR  -  .254E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


.  40000E+01  LBS 
.OOOOOE+OO  IN-LBS 
.  44774E-03 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


206E-05  IN-LBS 
- . 683E-13  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


.  3  56E-01  IN 
.  142E+03  IN-LBS 
• 864E+00  LBS/IN**2 
.  400E+01  LBS 


NO.  OF  ITERATIONS  -  3 

MAXIMUM  DEFLECTION  ERROR  -  .255E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


.  80000E+01  LBS 
•OOOOOE+OO  IN-LBS 
- . 92847E-03 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


-. 581E-05  IN-LBS 
- . 802E-12  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


.745E-01  IN 
.  291E+03  IN-LBS 
•  178E+01  LBS/IN**2 
.  800E+01  LBS 


NO.  OF  ITERATIONS  -  3 

MAXIMUM  DEFLECTION  ERROR  -  .97 IE-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 12000E+02  LBS 
.OOOOOE+OO  IN-LBS 
.  14  529E-02 


All 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


680E-05  IN-LBS 
128E-11  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


.  118E+00  IN 
.  453E+03  IN-LBS 
.  276E+01  LBS/IN**2 
. 120E+02  LBS 


NO.  OF  ITERATIONS  -  5 

MAXIMUM  DEFLECTION  ERROR  -  .820E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 16000E+02  LBS 
. OOOOOE+OO  IN-LBS 
- . 20648E-02 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


• 648E-05  IN-LBS 
- . 204E-12  LBS 


PILE  HEAD  DEFLECTION  -  . 173E+00  IN 

MAXIMUM  BENDING  MOMENT  -  . 629E+03  IN-LBS 


MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 

. 384E+01 
. 160E+02 

LBS/IN**2 

LBS 

NO.  OF  ITERATIONS 

MAXIMUM  DEFLECTION  ERROR 

-  9 

-  . 934E-03  IN 

COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 

-  . 20000E+02  LBS 

-  .OOOOOE+OO  IN-LBS 

-  - . 29968E-02 

THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 

89 

ae 

- . 549E-05  IN-LBS 
-.202E-11  LBS 

PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT  - 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 

. 280E+00 
. 822E+03 
. 502E+01 
. 200E+02 

IN 

IN-LBS 

LBS/IN**2 

LBS 

NO.  OF  ITERATIONS 

MAXIMUM  DEFLECTION  ERROR 

.  9 

■  . 967E-03  IN 

COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


-  . 24  OOOE+02  LBS 

»  .OOOOOE+OO  IN-LBS 

■  - . 40667E-02 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


- . 2 18E-04  IN-LBS 
. 274E-1 1  LBS 
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PILE  HEAD  DEFLECTION  ■  .414E+00  IN 

MAXIMUM  BENDING  MOMENT  -  .102E+04  IN-LBS 

MAXIMUM  TOTAL  STRESS  -  .622E+01  LBS/IN**2 

MAXIMUM  SHEAR  FORCE  -  .240E+02  LBS 


NO.  OF  ITERATIONS  ®  22 

MAXIMUM  DEFLECTION  ERROR  -  .770E-03  IN 

****  WARNING  **** 

MAXIMUM  MOMENT  IMBALANCE  FOR  ANY  ELEMENT  -  -.217E-03  IN-LBS 

COMPUTED  LATERAL  FORCE  AT  PILE  HEAD  -  .48000E+02  LBS 

COMPUTED  MOMENT  AT  PILE  HEAD  -  .OOOOOE+OO  IN-LBS 

COMPUTED  SLOPE  AT  PILE  HEAD  -  -.17724E-01 

THE  OVERALL  MOMENT  IMBALANCE  -  .575E-04  IN-LBS 

THE  OVERALL  LATERAL  fORCE  IMBALANCE  -  -.226E-10  LBS 

PILE  HEAD  DEFLECTION  ■  .261E+01  IN 

MAXIMUM  BENDING  MOMENT  »  . 287E+04  IN-LBS 

MAXIMUM  TOTAL  STRESS  -  .175E+02  LBS/IN**2 

MAXIMUM  SHEAR  FORCE  -  . 480E+02  LBS 


NO.  OF  ITERATIONS  -  12 

MAXIMUM  DEFLECTION  ERROR  -  .787E-03  IN 

****  WARNING  **** 

MAXIMUM  MOMENT  IMBALANCE  FOR  ANY  ELEMENT  -  -.282E-03  IN-LBS 

COMPUTED  LATERAL  FORCE  AT  PILE  HEAD  -  .76000E+02  LBS 

COMPUTED  MOMENT  AT  PILE  HEAD  -  .OOOOOE+OO  IN-LBS 

COMPUTED  SLOPE  AT  PILE  HEAD  -  -.43B11E-01 

THE  OVERALL  MOMENT  IMBALANCE  -  .653E-03  IN-LBS 

THE  OVERALL  LATERAL  FORCE  IMBALANCE  «  .780E-10  LBS 

PILE  HEAD  DEFLECTION  «  .712E+01  IN 

MAXIMUM  BENDING  MOMENT  -  .862E+04  IN-LBS 

MAXIMUM  TOTAL  STRESS  -  .526E+02  LBS/ IN* *2 

MAXIMUM  SHEAR  FORCE  «  .760E+02  LBS 
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OLMSTED  LOCK  MONOLITH  PILE  COEFFICIENTS  -  SOIL  PROFILE  1 


SUMMARY  TABLE 
************************* 


LATERAL 

BOUNDARY 

AXIAL 

MAX. 

MAX. 

LOAD  CONDITION 

LOAD 

YT  ST 

MOMENT 

STRESS 

(LBS) 

BC2 

(LBS) 

(IN)  (IN/IN)  (IN-L'BS)  (LBS/IN**2) 

. 400E+01 

. OOOE+OO 

.OOOE+OO 

.356E-01  - . 448E-03 

. 142E+03 

.  864E+00 

• 800E+01 

•OOOE+OO 

. OOOE+OO 

. 745E-01  -. 928E-03 

.  291E+03 

.  178E+01 

• 120E+02 

.OOOE+OO 

.OOOE+OO 

. 118E+00  - . 145E-02 

.  453E+03 

.  276E+01 

. 160E+02 

.OOOE+OO 

.OOOE+OO 

. 173E+00  -. 206E-02 

.  629E+03 

. 384E+01 

. 200E+02 

.OOOE+OO 

. OOOE+OO 

•280E+00  - . 300E-02 

.  822E+03 

•502E+01 

• 240E+02 

. OOOE+OO 

.OOOE+OO 

. 414E+00  - . 407E-02 

. 102E+04 

. 622E+01 

. 480E+02 

. OOOE+OO 

•OOOE+OO 

. 261E+01  - . 177E-01 

.  287E+04 

. 175E+02 

. 760E+02 

.OOOE+OO 

•OOOE+OO 

.  712E+01  **.  438E-01 

•  862E+04 

. 526E+02 
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1000 

1005 

1010 

1020 

1030 

1040 

1050 

1060 

1065 

1070 

1080 

1090 

1100 

1105 

1110 

1115 

1120 

1121 

1122 

1120 

1130 

1135 

1136 

1137 
1137 
1137 

1137 

1138 

1138 

1139 

1139 

1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1235 
1240 
1250 


TITLE 

OLMSTED  LOCK  MONOLITH  PILE  COEFFICIENTS  -  SOIL  PROFILE  2 

UNITS 

ENGL 

PILE  59  1  708.  29000.  0. 

0.  14.885  1220.  34.4 
SOIL  4 

140.  72.  .125 
2  4  72.  240.  .11 

2  6  240.  324.  .1  1.75  1. 

3  4  324.  800.  .1 
WEIGHT  10 

0.  .000075231 
60.  .000075231 
60.  .000076852 
72.  .000076852 
72.  .000072338 
240.  .000072338 
240.  .000067708 
324.  .000067708 
324.  .000072338 
800.  .000072338 
STRENGTH  8 
0.  0.  40.  .02 
72.  0.  40.  .02 
72.  0.  38.  .02 
240.  0.  38.  .02 
240.  .005208  0.  1. 

324.  .005208  0.  1. 

324.  0.  3  5 .  .02 
800.  0.  35.  .02 
BOUNDARY  1  8 
0  4.  0  0 
0  8.  0  0 
0  12.  0  0 
0  16.  0  0 
0  20.  0  0 
0  24.  0  0 
0  48.  0  0 
0  76.  0  0 
OUTPUT  1215 
0  60  84  228  708 
CONTROL  100  .001  20 
END 
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*****  UNIT  DATA.  ***** 


SYSTEM  OF  UNITS 
(UP  TO  16  CHAR.) 
ENGL 


*****  PILE  DATA.  ***** 


NO.  INCREMENTS 
PILE  IS  DIVIDED 

59 


NO.  SEGMENTS 
WITH  DIFFERENT 
CHARACTERISTICS 
1 


LENGTH  MODULUS  OF 
OF  ELASTICITY 
PILE 

708E+03  . 290E+05 


DEPTH 


■  OOOE+OO 


TOP  OF 
SEGMENT 
. OOOE+OO 


DIAMETER 
OF  PILE 
.149E+02 


MOMENT  OF 
INERTIA 
. 122E+04 


CROSS-SECT. 
AREA 
. 344E+02 


*****  SOIL  DATA.  ***** 

NUMBER  OF  LAYERS 
4 


LAYER 

NUMBER 

1 

2 

2 

3 


P-Y  CURVE  TOP  OF 
CONTROL  CODE  LAYER 
4  .OOOE+OO  . 

4  . 720E+02  . 

6  . 240E+03  . 

4  . 324E+03  . 


BOTTOM 
OF  LAYER 
720E+02 
240E+03 
324E+03 
800E+03 


INITIALSOIL  FACTOR 
MODULI  CONST.  'A' 


. 125E+00 
. 110E+00 
. 100E+00 
. 100E+00 


.OOOE+OO 
.OOOE+OO 
• 175E+01 
. OOOE+OO 


FACTOR 
•  F  ‘ 

.OOOE+OO 
.OOOE+OO 
. 100E+01 
.OOOE+OO 


*****  UNIT  WEIGHT  DATA.  ***** 


NO.  POINTS  FOR  PLOT 
OF  EFF.  UNIT  WEIGHT 
VS.  DEPTH 
10 


A16 


DEPTH  BELOW  TOP 

EFFECTIVE 

TO  POINT 

UNIT  WEIGHT 

. OOOE+OO 

. 752E-04 

. 600E+02 

. 752E-04 

. 600E+02 

. 769E-04 

•720E+02 

. 769E-04 

• 720E+02 

. 723E-04 

. 240E+03 

. 723E-04 

. 24QE+03 

. 677E-04 

. 324E+03 

. 677E-04 

. 324E+03 

. 723E-04 

. 800E+03 

. 723E-04 

*****  PROFILE 

DATA.  ***** 

NO.  POINTS  FOR 

STRENGTH  PARAMETERS 

VS.  DEPTH 

8 

DEPTH  BELOW 
TOP  OF  PILE 
.OOOE+OO 
• 720E+02 
• 720E+02 
. 240E+03 
• 240E+03 
. 324E+03 
• 324E+03 
. 800E+03 


UNDRAINED  SHEAR 
STRENGTH  OF  SOIL 
.OOOE+OO 
. OOOE+OO 
. OOOE+OO 
. OOOE+OO 
• 521E-02 
. 521E-02 
.OOOE+OO 
.OOOE+OO 


ANGEL  OF  INTERNAL 
FRICTION  IN  RADIANS 
. 698E+00 
. 698E+00 
. 663E+00 
. 663E+00 
.OOOE+OO 
.OOOE+OO 
. 611E+00 
• 611E+00 


STRAIN  AT  50* 
STRESS  LEVEL 
.200E-01 
. 200E-01 
• 200E-01 
. 200E-01 
. 100E+01 
. 100E+01 
.200E-01 
.200E-01 


*****  P-Y  DATA.  ***** 


NO.  OF 
P-Y  CURVES 
0 


*****  OUTPUT  DATA.  ***** 


DATA  OUTPUT 

OUTPUT  INCREMENT 

CODE  CODE 

1  2 


P“Y  NO.  DEPTHS  TO 

PRINTOUT  PRINT  FOR 

CODE  p-Y  CURVES 

1  5 
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DEPTH  FOR 
PRINTING 
P-Y  CURVES 
.OOOE+OO 
. 600E+02 
. 840E+02 
. 228E+03 
. 708E+03 


*****  PILE  HEAD  (BOUNDARY)  DATA.  ***** 


BOUNDARY 

NO. 

OF  SETS 

CONDITION 

OF 

BOUNDARY 

CODE 

CONDITIONS 

1 

8 

PILE  HEAD 

LATERAL  LOAD  AT 

VALUE  OF  SECOND 

AXIAL  LOAD 

PRINTOUT  CODE 

TOP  OF  PILE 

BOUNDARY  CONDITION 

ON  PILE 

0 

.400E+01 

. OOOE+OO 

.OOOE+OO 

0 

.  800E+01 

.OOOE+OO 

.OOOE+OO 

0 

. 120E+02 

. OOOE+OO 

.OOOE+OO 

0 

. 160E+02 

.OOOE+OO 

.OOOE+OO 

0 

.  200E+02 

. OOOE+OO 

.OOOE+OO 

0 

.  240E+02 

.OOOE+OO 

.OOOE+OO 

0 

.  480E+02 

.OOOE+OO 

.OOOE+OO 

0 

.  760E+02 

.OOOE+OO 

.OOOE+OO 

*****  CYCLIC 

DATA.  ***** 

CYCLIC (0) 

NO.  CYCLES 

OR  STATIC (1) 

OF  LOADING 

LOADING 

0 

. OOOE+OO 

*****  PROGRAM  CONTROL  DATA.  ***** 


MAX.  NO.  OF 
ITERATIONS 

100 


TOLERENCE  ON 
SOLUTION 
CONVERGENCE 
. 100E-02 


PILE  HEAD  DEFLECTION 
FLAG  (STOPS  RUN) 

. 200E+02 
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GENERATED  P-Y  CURVES 

THE  NUMBER  OF  CURVES  =  5 

THE  NUMBER  OF  POINTS  ON  EACH  CURVE  =>17 


DEPTH 

DIAM 

PHI 

GAMMA  A 

B 

PCT 

PCD 

IN 

IN 

DEG 

LBS/IN**3 

.00 

14.89 

40.0 

. 8E-04  .75 

.53 

. OOE+OO 

.OOE+OO 

Y 

P 

IN 

LBS/IN 

.000 

.000 

.021 

.000 

.041 

.000 

.062 

.000 

.083 

.000 

.103 

.000 

.124 

.000 

.145 

.000 

.165 

.000 

.186 

.000 

.207 

.000 

.227 

.000 

.248 

.000 

.558 

.000 

5.334 

.000 

10.109 

.000 

14.885 

.000 

DEPTH 

DIAM 

PHI 

GAMMA  A 

B 

PCT 

PCD 

IN 

IN 

DEG 

LBS/IN**3 

60.00- 

14.89 

40.0 

. 8E-04  .90 

.55 

. 15E+01 

. 70E+01 

Y 

P 

IN 

LBS/ IN 

.000 

.000 

.021 

.  155 

.041 

.310 

.062 

.421 

.083 

.487 

.103 

.545 

.124 

.598 

.145 

.647 

.165 

.692 

.186 

.735 

.207 

.775 

.227 

.814 

.248 

.851 

.558 

1.391 

5.334 

1.391 

10.109 

1.391 

14.885 

1.391 
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DEPTH  DIAM 
IN  IN 
84.00  14.89 


PHI  GAMMA 

DEG  LBS/ IN* *3 
38.0  . 8E-04 


A  B  PCT 

.88  .55  . 24E+0 1 


DEPTH  DIAM 
IN  IN 
228.00  14.89 


Y 

IN 
.  000 
.021 
.041 
.062 
.083 
.  103 
.  124 
.145 
.165 
.  186 
.207 
.227 
.248 
.  558 
5.334 
10.109 
14.885 


PHI  GAMMA 

DEG  LBS/ IN* *3 
38.0  . 7E-04 

Y 

IN 
.000 
.021 
.041 
.062 
.083 
.103 
.  124 
.  145 
.  165 
.  186 
.207 
.  227 
.  248 
.  558 
5.334 
10.109 
14.885 


P 

LBS/ IN 
.000 
.  191 
.  382 
.573 
.764 
.875 
.955 
1.028 
1.096 
1.160 
1.220 
1.277 
1.332 

2.131 

2.131 

2.131 

2.131 


A  B  PCT 

88  .55  . 16E+02 

P 

LBS/IN 
.  000 
.518 
1.037 
1.555 
2.074 
2.592 
3.111 
3.629 
4.148 
4.666 
5.185 
5.703 
6.222 

13.853 

13.853 

13.853 

13.853 


PCD 

•  75E+01 


PCD 

.  20E+02 
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DEPTH  DIAM 
IN  IN 
708.00  14.89 


PHI  GAMMA 

DEG  LBS/IN**3 
35.0  . 7E-04 


A  B  PCT 

.88  .55  .  11E+03 


Y 

IN 

.000 

.021 

.041 

.062 

.083 

.103 

.124 

.145 

.165 

.186 

.207 

.227 

.248 

.558 

5.334 

10.109 

14.885 


P 

LBS/ IN 
.000 
1.464 
2.927 
4.391 
5.855 
7.318 
*  8.782 
10.246 
11.710 
13.173 
14.637 
16.101 
17.564 
35.974 
35.974 
35.974 
35.974 


PCD 

.  4 1E+02 
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OIHSTED  LOCK  MONOLITH  PILE  COEFFICIENTS  -  SOIL  PROFILE  2 


UNITS— ENGL 


OUTPUT  INFORMATION 

****************** ***************** 


NO.  OF  ITERATIONS  -  2 

MAXIMUM  DEFLECTION  ERROR  -  .000E+00  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  FILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


.40000E+01  LBS 
.OOOOOE+OO  IN-LBS 
. 44670E-03 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT  - 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


. 331E-01  IN 
.  152E+03  IN-LBS 
•927E+00  T,BS/IN**2 
. 400E+01  LBS 


NO.  OF  ITERATIONS  -  3 

MAXIMUM  DEFLECTION  ERROR  -  .121E-03  IN 


. 269E-05  IN-LBS 
. 304E-12  LBS 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 80000E+01  LBS 
.OOOOOE+OO  IN-LBS 
- . 91851E-03 


THE  OVERALL  MOMENT  IMBALANCE  -  -.369E-05  IN-LBS 

THE  OVERALL  LATERAL  FORCE  IMBALANCE  -  -.315E-12  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


. 683E-01  IN 
•  3 12E+03  IN-LBS 
. 191E+01  LBS/IN**2 
. 800E+01  LBS 


NO.  OF  ITERATIONS  -  3 

MAXIMUM  DEFLECTION  ERROR  -  .433E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


-  . 12000E+02  LBS 

=  .OOOOOE+OO  IN-LBS 

-  - . 14 14  3E-02 
« 
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THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


245E-Q4  IN-LBS 
525E-12  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMTr '  SHEAR  FORCE 


. 106E+00  IN 
.481E+03  IN-LBS 
. 293E+01  LBS/ IN* *2 
. 120E+02  LBS 


NO.  01  ATIONS  “  3 

MAXIMT  .'LECTION  ERROR  -  .796E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  FILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 16000E+02  LBS 
.OOOOOE+OO  IN-LBS 
. 19604E-02 


THE  OVERALL  MOMENT  IMBALANCE  -  .491E-04  IN-LBS 

THE  OVERALL  LATERAL  FORCE  IMBALANCE  -  -.530E-12  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT  - 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


. 147E+00  IN 
. 666E+03  IN-LBS 
.406E+01  LBS/ IN* *2 
. 160E+02  LBS 


NO.  OF  ITERATIONS  -  5 

MAXIMUM  DEFLECTION  ERROR  -  .445E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 20000E+02  LBS 
.OOOOOE+OO  IN-LBS 
. 25808E-02 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


. 336E-04  IN-LBS 
. 444E-12  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


. 197E+00  IN 
.870E+03  IN-LBS 
. 531E+01  LBS/IN**2 
. 200E+02  LBS 


NO.  OF  ITERATIONS  -  5 

MAXIMUM  DEFLECTION  ERROR  «  .862E-03  IN 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 24000E+02  LBS 
.OOOOOE+OO  IN-LBS 
.33201E-02 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


.  4 84E-04  IN-LBS 
. 480E-13  LBS 
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PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


. 261E+00  IN 
.  111E+04  IN-LBS 
.  676E+01  LBS/IN**2 
. 240E+02  LBS 


NO.  OF  ITERATIONS  -  7 

MAXIMUM  DEFLECTION  ERROR  *  .916E-03  IN 


****  WARNING  **** 

MAXIMUM  MOMENT  IMBALANCE  FOR  AN*  ELEMENT  »  -.187E-03  IN-LBS 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 48000E+02  LBS 
. OOOOOE+OO  IN-LBS 
84146E-02 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


. 699E-04  IN-LBS 
. 440E-11  LBS 


PILE  HEAD  DEFLECTION  « 
MAXIMUM  BENDING  MOMENT  - 
MAXIMUM  TOTAL  STRESS  * 
MAXIMUM  SHEAR  FORCE 


.  724E+00  IN 
.265E+04  IN-LBS 
. 161E+02  LBS/ IN* *2 
. 480E+02  LBS 


NO.  OF  ITERATIONS 
MAXIMUM  DEFLECTION  ERROR 


8 

. 986E-03  IN 


****  WARNING  **** 

MAXIMUM  MOMENT  IMBALANCE  FOR  AN*  ELEMENT  «-  .276E-03  IN-LBS 


COMPUTED  LATERAL  FORCE  AT  PILE  HEAD 
COMPUTED  MOMENT  AT  PILE  HEAD 
COMPUTED  SLOPE  AT  PILE  HEAD 


. 76000E+02  LBS 
.  OOOOOE4- 00  IN-LBS 
15568E-01 


THE  OVERALL  MOMENT  IMBALANCE 

THE  OVERALL  LATERAL  FORCE  IMBALANCE 


.  763E-04  IN-LBS 
.  122E-10  LBS 


PILE  HEAD  DEFLECTION 
MAXIMUM  BENDING  MOMENT  - 
MAXIMUM  TOTAL  STRESS 
MAXIMUM  SHEAR  FORCE 


.  142E+01  IN 
.  467E+04  IN-LBS 
.285E+02  LBS/IN**2 
. 760E+02  LBS 
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OLMSTED  LOCK  MONOLITH  PILE  COEFFICIENTS 


SOIL  PROFILE  2 


SUMMARY  TABLE 
************************* 


LATERAL  BOUNDARY  AXIAL 

LOAD  CONDITION  LOAD 

(LBS)  BC2  (LBS) 


YT 

(IN) 


MAX.  MAX. 

ST  MOMENT  STRESS 

(IN/IN)  (IN-LBS)  (LBS/IN**2) 


.  400E+01 
. 800E+01 
.  120E+02 
• 160E+02 
. 200E+02 
. 240E+02 
. 480E+02 
.760E+02 


.OOOE+OO 
. OOOE+OO 
. 000E+00 
. OOOE+OO 
.OOOE+OO 
. OOOE+OO 
. OOOE+OO 
.OOOE+OO 


.OOOE+OO 
.OOOE+OO 
.  OOOE+OO 
. OOOE+OO 
.  OOOE+OO 
.OOOE+OO 
.OOOE+OO 
.OOOE+OO 


. 331E-01 
. 683E-01 
. 106E+00 
• 147E+00 
. 197E+00 
. 261E+00 
. 724E+00 
. 142E+01 


- . 447E-03 
-.9198-03 
- . 141E-02 
- . 196E-02 
- . 258E-02 
- . 332E-02 
- . 841E-02 
- • 156E-01 


.  152E+03 
.  312E+03 
.  481E+03 
. 666E+03 
. 870E+03 
. 111E+04 
. 265E+04 
. 467E+04 


. 927E+00 
.  191E+01 
.  293E+01 
.  406E+01 
.  S31E+01 
. 676E+01 
. 161E+02 
. 285E+02 
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APPENDIX  Bs  MIXTURE  11  TEMPERATURE  CONTOUR  PLOTS 


0MSTDT1 

ient  tenp.  =  79  deg. 


RUN  0MSTDT1 

ambient  te^>.  =  78.75  deg. 
time  =  35  days 


WFRAME,  60  DEG  MIN  PLCMT  TEMP.  JUNE  20  START,  LI 


ient  temp.  =  78  deg 


WFRAME.  60  DEG  MIN  PLCMT  TEMP.  JUNE  20  START.  LIFTS  LI 


ient  tenp  =74.7  deg. 
e  =  70"  days 


B9 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  LI 


Bll 


B16 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  Ll_16 


ient  teap  =  61.3  deg. 
e  =  110  days 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  Ll_17 


B18 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  Ll_18 


DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  Ll_19 


B20 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  LIFTS 


B22 


ambient  temp .  =  79  deg. 
tine  =  30  days 


B23 


ambient  temp.  =  78.75  deg. 
time  =  35  days 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START.  LI 


N  PLCMT  TEMP,  JUNE  20  START.  LIFTS  LI 


ambient  temp.  =  77.4  deg. 


WFRAME,  60  DEG  MIN  PLCMT  T 


bient  tesp.  =  73.2  deg. 


WFRAME,  60  DEG  MIN  PLCMT  TEMP, 


RUN  0MSTDT2 


WFRAME 


B  34 


B35 


ambient  teap  =  58  deg. 
time  =•  120  days 


RUN  0MSTDT2 

ambient  temp  =  52  deg. 

time  =  133  days 
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WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  LIFTS 
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WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  LI 
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WFRAME,  60  DEG  MIN  PLCMT  TEi 


RUN  0MSTDT4 


W FRAME,  60  DEG  MIN  PLCMT  TEMP,  JU 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  2 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20 
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RUN  0MSTDT5 

ambient  temp  =  77.5  deg. 
time  =  10  days 
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OMSTDTS 


START,  LIFTS 


0MSTDT5 


RUN  0MSTDT5 


LTD, 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  LIFTS  LI 
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RUN  0MSTDT5 

ambient  temp  =  63.5  deg. 
time  =  105  days 
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WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START 


WFRAME,  60  DEG  MIN  PLCMT  TEMP,  JUNE  20  START,  LI 
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TIME  COMPLETED  I“J  ThI5  STEP  *5  OCCE‘00  TOTAL  ACCUMULATED  TIME  *1.000E*OJ  P  STEP  B  INCREMENT 


10+331  B+ 
^  0+3B5 ' L + 
tO+308  v+ 


1 0*395  l* 

JC+30B 


cooe*oc:  total  accumulated  timi 


+7  QOE*-Ol 


OLMSTED.  STRIP  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START.  LIFTS 


TEMP 


o  o  a  o  o  a 
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ni  MCTPn  c  TP  TP  MFTHnn  RD  IlFR  PI  FMT  TFMP  .11  INF  ?D  START  I  TFTS 


ICK3P0  8+ 
ID-320  8+ 
10+309  £+ 


ACCUMULATED  TIME  +*  OOC-E *-0 1  S  STEP 


I0+30B  L* 
10+30?  L* 
10+300  £+ 
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♦  no  TDTiL  ACCLT-iULaTED  TJfE  .j  500E+01  5  STEP  15  IWCBEKMT 
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OLMSTED.  STRIP  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START.  LI 
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MSTED.  STRIP  METHOD.  60  DEG  PLCMT 
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OLMSTED.  STRIP  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START,  Ll 12 
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10+309  9+ 
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OLMSTtD.  BLOCK  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START.  LI 
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V£4_UE 
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OLMSTED.  BLOCK  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START.  LIFTS 


3T1TVA 
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*-8  40E*D1 
*3.80E*01 


MS  TED.  Bl  0  C.K  METHOD.  BO  OFG  PI  CMT  TFMP.  JUNE  PO  START. 
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o  o  o  o  o  a 
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value 


OLMSTED.  Bl  OCK  METHOD.  60  DEG  Pl.CMT  TEMP.  JUNE  20  START. 


TEMP 
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O  Q  O  O  O  O 

+■  4-  +  4  4-  4 

W  W  UJ  Lu  U  UJ 

a  rti  v  id  to  o 
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C38 


nru  Mcrunn  rd  npn  pi  pmt  tpmp  him 


*7.00E»01 
*7  60E*0l 
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C39 


OLMSTED.  Bl.OCK  METHOD.  60  DEG  PI  CMT  TEMP.  .JUNE  20  START. 


KH300  £+ 


m  mstfh  ri  nrK  mpthod.  bo  df r  pi  cmt  tfmp  .11  inf  p n  start. 


VALUE 


TFMP 


<-7  OOE*OI 
«-7.40E*01 


qjrn  PI  DPI/  MFTHDn  RH  DF  R  PI  TMT  TFMP  .  IMMF  PH  FT  ART 


value 


N  ^  »:i  ot 
4  4*4 


«■*  (\j  m  *  in  ua 


r.rr  MFTnnn  F.n  pff  pi  tmt  tfmp  jump  po  ft  apt 


Ot  MSTED.  Bl  OCK  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START.  Li  15 


CAS 


MSTrn  Ri  nrK  MFTHnn  rd  nm  pi  tmt  tfmp  .ninf  pn  start 


OLMSTED.  BLOCK  METHOD.  60  DEG  PLCMT  TEMP.  JUNE  20  START.  LI  17 


TEMP 


O  O  O  O  O  O 

UJ  bj  Uj  w  ui  UJ 

o  rj  o  o  o  o 

O  UJ  f\J  CD  V  O 

10  10  N  H*  CD  01 

+  ♦  ♦  +  +  + 


«  w  m  ^  m  ia 


HI  MSTFD  BLOCK  METHOD.  60  DEG  PI  CMT  TFMP  JIINF  P0  START 


10+30?  L* 
10+309  9+ 
10+300  9+ 
10+300  9+ 


MFTFfl  Rl  nPK  MFTHHR  RO  nFR  Dl  PMT  TFMD  IIJMF  PH  FT  ART  I  TFTQ 


*0+308  E* 
*0+300  £♦ 


MSTFD.  B!  OCK  MPTHflD  Bfl  flFR  PI  RMT  TFMP  .  II  IMF  Pfl  RTART  l  1  IQ 


+3  OOEHJ1 
♦3.60E+01 
+-4.20EH11 
+4.BQE*01 


MFTHOn. 


APPENDIX  D:  3-D  TEMPERATURE  CONTOUR  PLOTS 


03 


DIRECTION  OF  FLOW 


D4 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 


FLOOR  PLACEMENT  1,  COARSE  3RID,  JUNE  20  START,  LI 


D6 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  Ll_3 


PLANE  Di  DIRECTION  OF  FLOW 
p  =  78.2  dee.  F 


IN 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START.  LI 


SSS55& 


?  ?  f  i  i  x 


^  n  n  *f  in  id 


D8 


FLOOR  PLACEMENT  1,  COARSE  GRID.  JUNE  20  START.  LI 


+4.5006*01  ■  STEP  II 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 


FLOOR  PLACEMENT  1,  COARSE  GRID.  JUNE  20  START.  LI 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 


3-D  ANALYSIS,  PLANE  AT  FLOOR  JOINT 
aabient  team  =  77.4  deg.  F 


to 


CD. 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 


D19 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  2 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW 
ambient  te^>  =  73.2  deg.  F 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  L110 


OR  PLACEMENT  1.  COARSE  GRID.  JUNE  20  START.  L110 


D22 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LUO 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  2 


EMENT  1,  COARSE  GRID,  JUNE  20  START,  L110 


DOR  PLACEMENT  1,  COARSE  GRID, 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  L112 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START.  L112 


FLOOR  PLACEMENT  1.  COARSE  GRID, 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW 
ambient  temp  =  67  deg.F 


FLOOR  PLACEMENT  1,  COARSE  GRID.  JUNE  2 


D30 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 14 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW 
ambient  temp  =  65.4  deg.  F 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  L114 


3-D  ANALYSIS,  CENTER  PLANE  PARALLEL  TO  FLOW 
ambient  temp  =  61.3  deg.  F 
time  =  110  days 


1)34 


FLOOR  PLACEMENT  1.  COARSE  GRID.  JUNE  20  START.  L116 


D35 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  L118 


:LGOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 18 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW 
ambient  temp  =  58  deg.  F 
time  =  120  days 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 19 


D40 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 19 


3-D  ANALYSIS,  CENTER  PLANE  PARALLEL  TO  FLOW 
ambient  teap  =  35.6  deg.  F 
tiea  =  233  days 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 19 


3-D  ANALYSIS 


DA  2 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 19 


APPENDIX  E:  MIXTURE  11,  2-D  STRESS  CONTOUR  PLOTS 


N  0MSTDS1 

ibient  temp.  =  75.7  deg 


WFRAME  2-D1  GRID.  SUMMER  START, 
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WFRAME  2-D1  GRID,  SUMMER  START.  PL  STRS,  L114 
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WFRAME  2-D  GRID,  SUMMER  START.  PL  STRN,  Li  14 


WFRAME  2-D  GRID,  SUMMER  START.  PL  STRN,  LI 19 


iis 


WFRAME  2-D  GRID.  SUMMER  START.  PL  STRN.  LI 19 


WFRAME  2-D  GRID.  SUMMER  START.  PL  STRN,  Li 19 


133  days 


E36 
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^AininiD 
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WFRAME  2-D  GRID,  SUMMER  START,  PL  STRS,  LI 


WFRAME  2-D  GRID,  SUMMER  START,  PL  STRS,  LI 


WFRAME  2-D  GRID,  SUMMER  START,  PL  STRS,  LI 
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ient  ta^ .  =  75.7  deg 


WFRAME  2-D  GRID,  SUMMER  START 


67  deg 


WFRAME  2-D  GRID.  SUMMER  START.  PL  STRS,  LI  14 


FRAME  2-D  GRID.  SUMMER  START.  PL  STRS.  L119 


GRID,  SUMMER  START.  PL  STRS.  Li 19 


WFRAME  2-D  GRID,  SUMMER  START, 
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SUMMER  START,  PL  STRS,  LI 14 


WFRAME  2-D  GRID,  SUMMER  START, 


lent  teap.  =  58  deg. 
e  =  120  days 
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APPENDIX  F:  MIXTURE  11,  2-D  DISPLACEMENT  PLOTS 
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3  D  FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 


3-D  ANALYSIS,  SECTION  THROUGH  LIFTS  264 
ambient  temp  =  74.7  deg.F 


FLOOR  PLACEMENT  1.  COARSE  GR 


3-D  ANALYSIS,  SECTION  THROUGH  LIFTS  254 
ambient  teag>  =  74.7  deg.F 


FLOOR  PLACEMENT  1,  COARSE  GR 


D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
bient  teq>  =  71.9  deg.  F 


3  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START.  LI 10 


PLACEMENT  1,  COARSE  GR 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
ambient  temp  =  71.9  deg.  F 
time  =  80  days 


3  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 10 


3  FLOGR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  L110 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 10 


3-D  FLOOR  PLACEMENT  1.  COARSE  GRID.  JUNE  2C  START.  LUO 


3-D  ANALYSIS,  CENTER  PLANE  PARALLEL  TO  FLOW  AXIS 
ambient  temp  =71.9  deg.  F 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START.  LI 10 


3-D  ANALYSIS,  SECTION  THROUGH  LIFTS  2  §  4 
ambient  temp  =  71.9  deg.  F 


FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  L110 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
anbient  temp  =  69.3  deg.  F 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID.  JUNE  20  START.  L112 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
aabient  teap  =  69.3  deg.  F 


3R  PLACEMENT  i,  COARSE  GRID,  JUNE  20  START,  L112 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
ambient  temp  =  69.3  deg.  F 


-D  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 12 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
aabient  teap  =  69.3  deg.  F 


-D  FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START.  LI 12 


-D  FLOOR  PLACEMENT  1.  COARSE  GRID.  JUNE  20  START.  LI 12 
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3-D  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START.  LI 12 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 12 


3-0  ANALYSIS,  SECTION  THtOUGH  LIFTS  2  5  4 
aabient  temp  =  69.3  deg.  E 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START.  LI 12 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  Li 14 


FLOOR  PLACEMENT  1,  COARSE  GR 

PI  FTEQ  IN  THIS  BTB>  ♦3_0C3E«-0O  TOTAL  ACOMLATGD 


183 


184 


3-D  FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 14 


PLACEMENT  1,  COARSE  GRID.  JUNE  20  START.  LI 14 


3-0  ANALYSIS,  CENTER  PLANE  P 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID.  JUNE  20  START.  LI 14 


PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  L114 


3-D  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
ambient  temp  =  58  deg. F 
time  =  120  days 


-D  FLOOR  PLACEMENT  1.  COARSE  GRID.  JUNE  20  START.  LI 19 


IR  PLACEMENT  1.  COARSE  GRID.  JUNE  20  START.  LI  19 


MS 


-D  FLOOR  PLACEMENT  1,  COARSE  GR 


195 


3-0  ANALYSIS,  CENTER  PLANE  P 


196 


197 


3-D  ANALYSIS 


198 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID.  JUNE  20  START.  LI 19 


1101 


3-D  ANALYSIS,  SECTION  THtOUGH  LIFTS  2  &  4 
ambient  temp  =  58  deg.F 
time  =  120  days 


1102 


3-D  FLOOR  PLACEMENT  1.  COARSE  GRID.  JUNE  20  START.  LI 19 

TIME  COMPLETED  IN  THIS  STEP  +3.000E+00  TOTAL  ACCUMJLATE9  THE  ♦1.19EE+C2  ■  STEP  EB  INCREMENT  6 


3-0  ANALYSIS,  CENTER  PLANE  TRANSVERSE  TO  FLOW  AXIS 
ambient  temp  -  36.5  deg.  F 
time  =  183  days 


D  FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 19 


3-D  FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 19 


1107 


3-D  FLOOR  PLACEMENT  1,  COARSE  GRID,  JUNE  20  START,  LI 19 


1109 


3-D  FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 19 


3-D  ANALYSIS,  CENTER  PLANE  PARALLEL 


1110 


3-D  ANALYSIS,  SECTION  THROUGH  LIFTS  2  §  4 
ambient  te^i  =  36.5  deg. F 
time  =  183  days 


FLOOR  PLACEMENT  1.  COARSE  GRID,  JUNE  20  START,  LI 19 
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